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(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures represented by X— -O-n.^ B 
general formula (I) wherein B represents 

pyrimidine or purine nucleic acid base or ^ (I) 

analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 

less likely to undergo enzymatic hydrolysis in I 
vivo , have a high capability of binding to y 
sense chains, and can be easily synthesized. 
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mm^fi'oX{u ym.=^^t^mm=^xmm\utz^<D^ ^ ihK^tmuoymM^^ 
^\ufz^(D^ mmM.m^m^i^fzhcDti.ii^'h^-^rixi.^^o CN-rti© 

^mm\^%m^^^ u ^(D:^x+^\z.m^(D\.^ imm^w^mm.wt)<nhnx\.^ 
fii^(Di)m^x^^o 
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(2 6 0 nm) (Dmmmt^fr^iri' ^ - hX$)^c 
^2El(i. :$:^B^®7t->J =3-3? ^ K (X2) ^J^^y^^lyT--ifX^m 

\^tzm(Dm^mi\^ (2 6 o nm) (Dmmmmt^^-r^^'- hx$>^o 



oT>'^+>'^S^ T^^l/^-Zl/S^ TU->'WS> TiyJUm. Xltiy^)JV&X 

^ o 

x-ld:. /^Jl^m^ x.9-JVM^ n-^PtVUS. i-yntVl/S^ n-y^^yUSx 
t-y^j\^&^ ^y^^ybS. 'x^v/yl/S^ 'x^^^yuS. ^f^f-^uS. y -JiM. 




Y 



(I) 
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^Jx-i*. b"^;us. TUyus. ^T^-yi/S. ^y^^ji^m. y^-^PS. 7r 
15 t'-7i^;us. :'->'^>'WS. TyhU>'PS> >' h u ;us^-e*)'5o t.tz^ 

ii. Ti^yUS. T^yS. TU-7l^S. T^U^yUS. •> ^ P T^U^yUS^ T;Un 

25 7K®?a. -hPS. ^^^fym'^-mt^h^o 

<h LTtiT^I/^yl/T ^ TU-yUT^yS. T '>7UT ^ y S^*^* -So T7U 

^i^i/gCD^JcJ: UT(d:. ^ ^h^-i/S. n - "/p .-f^4^ i^S. i --/p 
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'f^^-i/s^ n-zfh^i^m. i-yh^'>m^ s--7'h^'>s. t-yh^'ym. 

V;^ V^'y V V^JV (DMT r) mmib^$>%i)\ ^l^tcif^ LOOIiDMT rST 
*i|H^O^ ^ P^f- K!®iii{*:|i. — jjaSC (la) 



Kll^<*. -855?: (II) 




(la) 
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(") 



v/^J' nT-yl/^/l/S. T^^U^yUS. TU-;US. Ti/;US. i/U/l/S^^:! 
7 KX'*t>x ni*/:i{in2{i|ll— ^/-cli^/jll^x 0 - 5 0 ©IS^^r* -5 
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^ V CD J. A. Secrist et al. , J. Am. Chem. Soc. , 101. 155 

4 (1979): 2) G. H. Jones et al., J. Org. Chem.. 44. 1309 (1979)] 
^f^Lfzit-^m 1 ^ h i^Jl^^ o U K (T s C 1 ) 'C2m$>^m—mTJ\y::i-Jl(D 

t LTs Z.<D^(D^m^it^^ > (T i C 1 4) ^^yiZ.^ V ^) ^ 2^i^T J mu 
t KU K (NaBHsCN) X^^t-^ ^ tit-^m^t^i^ntzo ^-fk^^^^T^ h 

5 h Vuy^y (THF) ^Xi- h U ^ L.^^^ ;^ =f- )\/ 'J i/ 3 'J K (N a HMD 
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S) t^m^-ittztZ^b^ h"i/i>n^b^tf6 Ut^mi : B = t75'>;U (U) , 

x=H. Y=^>v^;i/) i)<mh>nfzo ^t-^me^^-^^'j^p j^mmmmT-^-mm 

MTcf^t. i^yt-Mt-^mi (it^m (I) : B = U. X = Y = H) jbM^ihti. 
4> 4' -i^ji h^'> h U D U K (DMT r C 1 ) mm-t^ t h 

5 ^JVW8 Cit-^mi ; B = U. X = DMTr. Y = H) Tbrn^htltio 'ft^^Sx 

10 T^b^i^G i: U/;:^. 1. 2. 4 - t> U Ty-yl/*!:^;^ UT^t^i^ 1 0 {r^^. 
^jn7K5>)P-r^<i:^t^<^l 1 (jk^tlCI) : B = -> h •>> (C) , X = DMTr. 

Y = H) ;^>^^i.^>n/co u^^^ K^ijc(^)ii$4iy:j:^j(:^i^i 2 at^m 

(I) ; B=Oy-r>'l/-> h (CO , X = DMTr. Y = H) Itit-^mi 




OH OH 
12 11 



15 ^—OyjmUD-fJ^^-Xib^ihXM [3) A. G. M. Barrett et al. , J. Org. Ch 
em., 55. 3853(1990); 4) G. H. Jones et al. . ibid.. 44. 1309 (1979)] J-iife-^ 
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HO- 

,OH MeOH.aceone "°"| ^0-~ j"^' CrOj. Py 



OH OH c. HCI <!, ^ CH2CI2 

„ reflux, 19 hr "X" rt. 20 mln 

□•nbosa ^ ^ 
( SO %) 



"~£^0-^"'^^ HCHO aq.. NaOH aq. "°~l^o^"* 

^ X p-dioxane ^ "O-^i! I 

X rt.15hr X 

( 37 %, 2 steps ) 



TBOPSCI ^O^ TsCl/DMAP T 30PSO 0CH3 

EtaN/CHiCIa ^_JS 7 ElaN/CHaCIa / 

ft. 13hr X rt, 17hr 

( 70 %) ^ ( 98 %) 



u c 

X 



TFA.H2O '^^'^^^^ O ?^:» TBDPSO OCH3TBOPSO o 



THF 
rt. 20 min 
(77%) 



THF 
rt. 1 hr 



16 



^6 OH 
( 43 %) 
18 



. ^ TBDPSO, 

f7 -= 

OMAP/ Py 

rt, 3 hr 

( 86 %) 



T80PSO. 




"^N^OTMS 
TMSOTf / 1 , 1 -dichlo roethane 

CH3CN 
rt. 18 hr 
( ca. 70 %) 
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D. Youssefyeh. J. P. H. Verheyden and J. G. Moffatt. . J. Org. Chem. . 44. 
1301-1309 (1979) l::'iit'^Xit^m3 l^m^-t^o i^^OT. -fb^^Sl^TIS 




^t^i^S 4\zh U ^^yUi^U^WtUTStt-fhUTtf^i > (2TMS • T) . < 
yy-t'/I/Tf'-y (2TMS • A'O s -f V7"^ U jV^'T-y (3TMS • C") 

5 MS^J^Sfe ('fk^i^ 37x 42. 46) xllJ&'>U ^Wt Cit^m 3 8. 43. 47) 
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TBDPS 

Ts" 



Cf OBn OAc 
34 



2TMS • T or 
2TMS -A^^or 
Ac 3TMS*g'^" 

TMSOTf/CICHgCHzCI 
rt. 

(70-97%) 



TsCr OBnOAc 



35: B=T 
-40: B=A^^ 
44: B=G'^" 



aq. KaCOg / MeOH 
(64-92%) 



TBDPS 



Ts 




)Bn 



NaHMDS/THF TBDPSO 



36; B=:T 
41: B=aQ2 
45: B=G'^" 



(44-100%) 



TBAF/THF 
rt. 



>Bn 

37: B=T 
42: B=A^^ 
46: B=G®*^ 



(83-100%) 




H2/20%Pd(OH)2-C 
MeOH 

rt. 

96% 



HO 




^8: B=T 
43: B=A^' 
47: BsG*^" 



)H 



39a: B=rT 
39b: B=A^^ 
39c: B=g'^" 
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(2) :=fJi^ ly^^VmBW(D^fi!Si. 



DMTrO 




B DMTfO 



OH 

a 




21 



^i£^^g7:^{iM{Clk^^S/j:af^ t-^A U^ct >5^-{r yx^^-^^^^-r-S c <h:i)-« 

T-^^o ^UT. ^Jx.{^> 7f «y-fe Vv'i'-RNA.t^^nii-fill^JBlSLT^H 
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(1) 2'. 3' -0-->^ a^^-v' U t'>-4' -(p- h J^J^y :^J\y4-^-Jl^^ -> 

mmnMT. :$cmmiM^'^ i ( 956 mg, 2. 70 mmoi ) (DMiK h' V 'J >mm. 

15 ( 13.5 ml ) {'^M-Cp - h^l/J^yxyl/^i-x—yU^ n U K (771 mg. 4.05 mmol)^ 

igTK-c- 1 ^ft7K Mgso4 izxmmhtzo mm=&mz^i:V. ^>-ifyx 

siHi^j^b. W'hHtzm.fi^mW'^i^vti^jiyij^A^v^-^hy'yy ^- (chcu: 

20 MeOH = 15:1) ('ct^ffi^l*. ^ >-t?' + > {^T^M Sfel^^cl: U 
T'fb^^ 2 (808 mg, 1. 59 mmol, 5m ^UfZo 

it^m2: mp 104-106 V (^ V4f y). IR u (KBr): 33 

26. 2929. 2850. 1628. 1577, 1544, 1437, 1311. 1244 cm'^ »H-NMR (de-acet 
one): 5 1.45-1.67 (lOH, m), 2.45 (3H. s). 3.71 (2H. ABq, J = 12 Hz), 4. 
25 20 (2H. ABq. J = 11 Hz). 4.92 (IH, d, J' = 6 Hz). 5.05. 5.06 (IH. dd. J 
= 4. 6 Hz), 5.60 (IH, d, J = 7 Hz). 5.75 (IH, d, J = 4 Hz). 7.48 (2H. 
d. J = 8 Hz). 7. 77 (IH, d, J = 8 Hz), 7. 81 (2H, d, J = 8 Hz). 10. 10 
(IH. s, ). i^c-NMR (de-acetone): 6 21.5, 24.1. 24.5. 25.5. 34.8, 36.9, 

13 
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63.5. 69.7, 82.5, 84.7. 87.8, 92.9, 102.9. 115.4. 128.8, 130.8, 133.9. 1 
42.7. 145.9. 151.3. 163.5. Mass(EI): m/z 481(M*- H2O). 

Anal. Calcd for CasHzsNzOgS- 1/3 H2O: C. 53.69; H. 5.61; N. 5.44; S. 6. 
22. Found: C, 53. 99 ;H. 5. 48: N. 5. 42: S. 6. 10. 

(2) 4' -(p- h>'l/a^>X>'l'.i-s.r.yl/xJ-^'>> =i-)\^^tf U v'XS)®^^ 
Vc^m2 (107 mg. 0.21 mmoD^TF A-H2O (98:2, 1 ml) ^J^^TIO "rt 

mW^'y U n-7 hy^y 4 -(CHCUilleOH = 10:l){Ccl; OltS^IL. 

^b^tl 3 (85. 0 mg. 0.20 mmol, M%)=^mtZo 
it^^S: fifet^* rap 119-120 V. IR u (KBr): 3227. 3060. 2932. 2837. 
1709. 1508. 1464. 1252. 978. 835. 763. 556 cm-'. 'H-NMR (de-acetone) : 5 
2.31 (3H. s). 2.84 (3H, s). 3.71 (2H. s), 4.13, 4.20 (2H, ABq, J = 11 
Hz). 4. 28. 4. 31 (IH. dd. J' = 9. 6 Hz). 4. 36 (IH. d. J' = 6 Hz). 5. 54 (1 
H. d, J* = 8 Hz). 5. 75 (IH, d, J = 7 Hz), 7. 32 (2H. d. J = 8 Hz), 7. 67 
(2H, d, J = 8 Hz), 7.70 (IH. d, J' = 8 Hz). 10.14 (IH. s). '^c-nmR (de- 
acetone): 6 21.5. 63.7. 70.8. 72.7. 74.6, 86.8. 88.8. 103.1. 128.8. 130. 
7. 133. 9, 141. 7. 145. 8, 151. 8, 163. 9. Mass (EI) : m/z 256 (M*- OTs) . 

(3) 2'. 3' -O-^yi^Vv'y- 4' - (p - h Jiy^y ^Ji^t^^Jl^^^ ^ ^ J^} 

(4) (D^j^ 

mmm-i^T. it^^S (400 mg, 0.93 mmol) iZ^yXTJ^v^h K (2.4 ml. 
excess), i^itm.^ (670 mg. 5.0 mml)=&1]Q^^M.lzx dmf^mWLtZo SiK* 

^xn^ h^"5-7^ -(CHCI3 : MeOH = 40 : 1) {Cj;<9WML. ^ft^^l^ 4 (380 mg. 
0.74 mmol. Sm^UfZo 

it^m4: B^m^. mp 99-102 °C (CHzClz-^^if ». Lalo ^3-26. 7 ° 
(c = 1.0. CHCI3). IR u (KBr): 3059. 1691. 1460. 1362. 1269. 1218. 1177 
cm-K 'H-NMR (CDCI3) d : 2.41 (3H, s). 3.25 (IH, br), 3.79 (2H. m), 4.19 
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(2H. s). 5. 09 (IH. d. J = 7 Hz), 5. 28 (IH. dd. J = 3. 7 Hz). 5. 60 (IH. 
d ,J = 4 Hz). 5.73 (IH, d .J = 8 Hz). 5.94 (IH, s). 7.24 (IH, d, J = 8 H 
z). 7. 38 (2H. d. J = 9 Hz). 7. 42 (5H. br). 7. 69 (2H. d. J = 9 Hz). 9. 11 
(IH. br). 'K-MR ( CDCI3): d 21.6. 63.5. 68.3. 77.2. 82.8. 84.2. 87.7. 
5 94.9, 102.6. 107.5. 126.5. 127.9. 128.5. 129.7. 132.2. 135.0. 143.0. 14 
5.0. 150.4, 163.5. 

Anal. Calcd for C24H24N209S-1/3 H2O: C, 55.17; H, 4.76; N. 5.36; S. 6. 
14. Found: C. 55. 19;H. 4.66; N, 5.29; S. 5.98. 
(4) 3' -O-^yJJV- 4' - (p - h;i/J^yxyi/;}-x— yl/ji'+i/^ 5^;l/) 
10 'Jy (D^jtSi 

mm%-MT. 'fb^1^4 (150 mg, 0.29 mmol)cDT-{r h - h 'J (3 ml){C 

i^T yyK^it^^^Mf- h V ^ A (92 mg. 1.5 mmoD^^i^iZX m^tZo ^(DWt. 

mmit^^y (o. i6 mi, 1.5 mmoi)<&^xi%T-e^STLMa(cTi5 mr^MWLtz^ 

■7^-(CHCl3 : MeOH = 25:1)(C J; OffliSi L> /fb^^^ 5 (112 mg. 0.22 mmol. 75%) 

^k^tl5: MfeM^. mp 195-197°C (AcOEt-^+-9- ». [ajo ^3 -14.6° 
(c = 1.0. CHC13). IR V (KBr): 3033. 2885. 2820, 1726. 1470. 1361, 1274, 
20 1175, 1119 cm-». 'H-NMR (CDCI3) 8 : 2.40 (3H, s), 3.59-3.77 (3H. m), 4. 
10. 4. 24 (2H. AB. J = 11 Hz). 4. 32 (IH. d. J = 6 Hz). 4. 56 (2H. m), 4. 69 
(IH, d. J = 11 Hz), 5.52 (IH. d .J = 6 Hz). 5.67 (IH. d .J = 8 Hz), 7.24 
-7. 29 (7H. m), 7. 48 (IH. d, J = 8 Hz), 7. 70 (2H. d. J = 9 Hz). 9. 91 (IH. 
s). '3C-NMR (CDCI3): 8 21.6. 63.2. 69.2. 73.6, 74.6. 78.1, 86.6. 92.9. 
25 102.5. 127.9. 128.2. 128.3. 128.6. 129.9. 132.3, 136.9. 142.4, 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C24H26N2O9S : C, 55.59; H, 5.05: N. 5.40; S, 6.18. 
Found: C, 55. 41;H. 5.02: N. 5.32: S. 6.15. 
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(5) 3' -0-^vi^;u-2' -O, 4'-C-yf-uy'^Ui^> (6) ®^fi3c 
Mfgm^tT. it^<^5 (80 mg. 0.16 mmol)0^7KTHF?§^ (1.5 ml) (r^ 

UX- NaHMDS (3.2 mmol) (Dm7k^y-f2 >mmm (0.7 ml) ^Snx.^ ^a-C^O B# 
Fam^b/Co SC^?S{cgSfnSW7K^)!JDx.. CHCI3 (CTjftfcBL/co WM^ISfP 

ihtltzm.mni^'^iy^) ti^JUil^ a-7 Vy^y ^ - (CHCl3:MeOH= 10:1) 
iZXmnWi. UeOEKXnm^ly. it-^m6 (41 mg. 0.10 mmol. 61%) ^ntzo 

it-^me-. Mfe^^. mp 217-219 V (MeOH). lalu ^3+108. 4 ° (c = 0. 3. M 
eOH). IR V (KBr): 3059. 2951, 1688. 1459. 1271. 1053 cm'. 'H-NMR (de-D 
10 MSO) 5 : 3. 75, 3. 85 (2H. AB. J = 8 Hz). 3. 77 (2H. d, J = 5 Hz). 3. 92 (IH. 
s). 4. 44 (IH. s). 4. 60 (2H, s), 5. 39 (IH. t . J = 5 Hz), 5. 48 (IH. s). 7. 
31 (5H, ra), 7.72 (IH. d, J = 8 Hz). 11.37 (IH, s). 'K-MR (de-DMSO): 5 
56.0, 71.1. 71.6, 75.8. 76.5. 86.5. 88.3. 100.9. 127.4. 127.6. 128.2, 1 
37.9. 139.0. 150.0. 163.3. Mass(EI): m/z 346 (M^ 1.1). 
15 Anal. Calcd. for Ci7Hi8N20e : C, 58.96; H. 5.24: N. 8.09. 
Found: C, 58.67; H. 5.23; N, 8.05. 

(6) 2'-0, 4' -C-^^L/>'!7 U (7) CD^^ 

it-^me (25 mg, 0.072 mmol)©^ ^ y (2.5 ml)JClOX Pd-C (25 mg) 

^im^. yKmnmr. -^££{^5 mr^mwLtzo mm^i:'^. 

20 -y^jijfJUiJ^A^u^hV^y-!- (CHCl 3 : MeOH = 10:1 then 5:1) {CTffl 

iSlU. 7 (18.3 mg. quant. )^|^/Co 
it-^mi: MfeiSa. mp 239-243 °C (MeOH). [ajo =^^92. 2 " (c = 0.3. Me 

OH). IR u (KBr): 3331, 3091, 3059, 2961, 1689, 1463, 1272, 1049 cm"'. 

»H-NMR (CD3OD) 6: 3.76, 3.96 (2H, AB, J = 8 Hz), 3.90 (2H, s), 4.04 (IH. 
25 s). 4. 28 (IH, s), 5. 55 (IH, s), 5. 69 (IH, d, J = 8 Hz), 7. 88 (IH, d. J 

= 8 Hz). 

Anal. Calcd. for Ci oHi zNzOe : C. 46.88; H. 4.72; N. 10. 93. 
Found: C. 46.74; H. 4.70: N, 10.84. 
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(7) 5' -0-C4. 4' -i^^ h^i^ h <;^;l/)-2' -O. 4'-C-^^U'> 
i^y (8) (D^f^ 

it^mi (140 mg, 0.53 mmol) y^m^X ?>m^MLtzWi. M 

7K f u ymm (1. 5 ml) cb M^m-dftT. Mza-e 4. 4' -'J/ h ^ •> h 'J 5^ 
5 ;l/:57pi; (210 mg, 0.63 mmol), DMAP (6.5 mg. 0.053 mmol)<&in^^M 

t>n/cffl^lli*^ •> U ;^ 5 A i> o v h "7 ^ -(CHCI3 : MeOH 

= 40:1){CJ; Offl^L. ^ft^^^ 8 (230 mg. 0.34 mmol, 66!«)<£•^i/Co 
10 it^mS: Sfel^*. mp 117-120 °C (CHCI3). [alo 23+17.2 (c = 1.0. 

CHCI3). IR u (KBr): 3393. 3101. 2885. 1689. 1464. 1272. 1047 cm-1. IH-N 
MR (CDCI3) S: 2.59 (IH. br). 3.56 (2H. q. J = 7. 11 Hz). 3.87 (IH. d, J 
= 7 Hz), 4.26 (IH. s), 4.47 (IH. s). 5.60 (IH. d. J = 9 Hz). 5.63 (IH. 
s). 5. 84 (4H. d. J = 9 Hz). 7. 22-7. 45 (9H. m). 7. 93 (IH. d. J = 9 Hz). 

15 mmm 21 y-^vi^'^ Ymm^o^^YSL 

(1) yf-;U=5-0- (t -y5^yUv'-7i^yW'>U>'U) - 4-tKn4--> 
^ '^)\^-2, 3 -O-'Y V^n h°'J T^y-yS-D- U if^V 3 J i/ K 
(14) 0^fi5c 

mmm,mrf. -xmrnrnt-^mi 3 (2.oog.8.54mmoi)o»cH2C 1 2?§^(4o 

20 ml){C?K/^TTfEt3N(2. 62ml, 18. 8mmol). t -y=^-J\/'Jy :u^JVi/ ^) U K(4. 

88ml, 18. 8mmoi)^5!)Px.. m.ux 1 zm^uwhtzo ^mmm'm^mwY.'^im^ 

y^y-[- ('N^-!?-^ : AcOEt=5:l){Cj:«9i|i^U. Mfey*t^tl!K 1 4 (2. 82g. 5. 9 
25 8mmol, 70%)^?#/Co 

[a]D"-16.2° (c=0. 52. CHCI3) IR (KBr) : 3510. 3061. 2938. 2852. 1465. 110 
3cm- ». 

»H-NMR (CDC la) 5 : 1. 09(9H. s). 1. 28(3H, s). 1.49(3H.s). 3. 22(3H, 

17 
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s). 3.67.3. 76(2H,AB.J=llHz), 3. 88. 3. 93(2H, AB, J=llHz), 4. 49(1H. d, J=6Hz). 
4. 57(1H, d. J=6H2). 4.93(lH.s). 7. 38-7. 43(6H. m). 7. 67(4H. d. J=7Hz). 
•3C-NMR (CDC Is) 5c: 19.2. 24.4, 25.9. 26.9. 55.0. 62.9. 64.8. 
82.2, 85.9, 88.7, 108.6, 112.6, 127.8, 129.9. 133.0, 135.7. 
5 Anal. Calcd for CzeHaeOeSi • 1/4 H2O : C. 65. 45; H. 7. 71. Found :C. 65. 43: 
H.7.59. 

(2) y^;u=5-0- ( t -•r5^;l/i^-7 y yl/) -2. 3-0- 
^ V^p e U "ry- A - (p - hJ\y^yxjV7i-^—jV^^'yj( 

- J iy V ii 5) (D^ft^ 

10 mmm.mT. -(1:^^1(2. 13g.4.51niinol)©M7KCH2Cl2^^S (ISmlXcMM-eEtsN 
(3. 92g. 28. Ommol)^ p - \^ jU:^> :x^JV^.—ju^ n ^) K(l. 34g, 7. 22ininol). 4 - > 

f-;l/T ^ y t° 'J y (90mg, 0. 72mmol)^tjn;t. ^UX' 1 7 BtFam^ btio SfC?^ 

15 ij^'Jl^ij^y h^^y ^ - ('v^ify : AcOEt=10:l){CcJ; 

•i^^'^m 1 5 (2. 76g, 4. 42ramol. m)^mtZo 

[a]D'^-3. 82° (c=0. 56,CHCl3) IR (KBr) :2934, 2852, 1369, 1104cm-'. 
*H-NMR (CDC la) 5 : 1. 02(9H, s). 1.20(3H,s). 1. 32(3H, s), 2.41(3H. 
s). 3.09(3H,s), 3.51.3. 77(2H.AB.J=10Hz). 4. 34(1H. d, J=6Hz). 4. 25. 4. 39(2H. 
20 AB. J=9Hz). 4. 47(lH,d. J=6Hz). 4. 77(lH.s), 7. 28. 7. 81(4H. AB. J=9Hz), 7.39-7. 
44(6H,ra). 7. 62-7. 65(4H, m), 7. 81(2H, d, J=9Hz). 

'3C-NMR (CDC la) 5 c : 19. 2. 21.6. 24.5. 25.8. 26.8. 54.9. 62.7. 
68.8. 81.9. 85.6. 87.5. 108.7, 112.8. 127.7, 127.8. 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

25 Anal. Calcd for C3 3H4 208SSi:C. 63. 23: H, 6. 75: S. 5. 11. Found :C. 62. 99: H. 6. 5 
3 1 Sy 5. 13. 

(3) >5^>'U=5-0- ( t ->^5^;l/f^7x->'l/-> U^U) -4- (p-h;Uj:-> 

^yU) - ;S - D - U ^"7 ^ y -> K (16) ®^fiJc 
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it-^m 1 5 (645mg. 1. 03mmol)©THF-H20[llinl. 8:3(v/v)]?§?ge{C^2aT' h U "7 d 

mW^i/"^) il¥)\^tl3 l.!7 u-^ V^^y ^- (hexane:AcOEt=5:l){rcfc *3*S$S!U^ 
m^miK^m. l 6 (464ing. 0. 79minol. m)^mzo 
5 [a]D''-35.8° (c=1.90.CHCl3) IR y (KBr) :3499. 3051. 2931. 2840. 1594. 146 
8.1362. 1109cin-'. 

»H-NMR (CDCI3) 5 : 1. 02(9H. s). 2. 42(3H, s). 3. 16(3H.s). 3.54. 
3. 70(2H, AB, J=10Hz). 3. 97(1H, d. J=5Hz). 4. 18(1H. d. J=5Hz), 4. 26. 4. 39(2H. AB. 
J=10Hz). 4. 73(lH.s), 7. 30(2H. d. J=8Hz). 7. 36-7. 44(6H. m). 7. 59-7. 66(4H. m). 
10 7. 78 (2H. d, J=8Hz). 

•3C-NMR(CDC 1 3)5c : 19.2. 21.6. 26.7. 55.2. 66.5. 69.6. 74.0. 
75.2. 76.5. 84.8. 107.5. 127.7. 128.0. 129.8. 132.6. 132.7. 132.8. 135.5. 
135.6, 144.9. 

Anal. Calcd for CsoHssSSiOs-lM HaOrC. 60. 94: H. 6. 56. Found :C. 60. 94; H. 6. 4 
15 3. 

(4) /i-JV=5-0- Ct --yf-jUi^y :^-JlyiyV jV) - 2-0. 4-C- 

^f-L/>-/3-D-'J4^-7^y'>K (17) 

/i^Jly=5-0- Ct-y=^-Jl^i?y j^—JViy^} Jl) - 3-0. 4-C- 
y 1/ >- /S - D - U 'i-'-^ 5 y F (18) (D^m 
20 mmm.mT. it-^mi 6 (194ing.0.33inmol)®^7KTHF^f^ (4ral)(C^2aT 
NaHMDS(3. 30mmol)Obenzene}l?S?S (1. 6nil)^Snx.. 1 Btrslit^ L/::o R 

nh>Htim.fiSLmW=^iy UiJ^JVij^I^^u-^ hr^y^- i^^-^y AcOEt=5: 
25 l)iZj:i^mmL^ m^mmnn (48mg.0. 116mmol,35!«)S:0'^fe/it*:^Kl 
8 (59mg, 0. 142mmol. 43X)<£-^/Co 
^k^i^l 7 :IRv(KBr):3438. 3064. 1103. 1036cm-'. 

'H-NMR (CDCI3) 5 : 1. 08(9H. s). 2.04(lH,brs). 3. 39(3H. s), 3.65. 
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3. 98(2H. AB, J=8Hz). 3. 95. 4. 02(2H. AB, J=12Hz). 4.02(lH.s), 4. 30(1H, s). 4.79 
(lH,s), 7. 38-7. 46(6H, m). 7. 65-7. 69(4H. m). 

•3C-NMR (CDCI3) (5c: 19.2, 26.7. 55.0. 60.7. 71.2. 73.1. 79.9. 
85.5. 104.3. 127.8. 129.9. 130.0. 132.9, 135.6, 135.7. 
5 Anal. Calcd for CzsHsoOsSi-lA HzOiC. 65. 68: H. 7. 34. Found:C, 65. 98; H. 7. 23. 
-ffc^tll 8 :IRv (KBr):3456. 3058. 2938. 2852, 1467, 1108cm- ». 
'H-NMR (CDCI3) 5 : 1. 10(9H. s). 3. 26(3H, s). 3. 71(2H. s). 4. 02(1H. 
d. J=6Hz), 4. 35.4.95(2H.d. J=7Hz). 5. 01(lH.s). 5. IKIH. d. J=6Hz). 7.38-7.4 
4(6H.in), 7.66(4H.d. J=7Hz). 
10 13C-NMR (CDCI3) <5c:19.3. 26.8. 55.4, 63.7, 75.1, 77.9. 84.5. 
86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for C23H3o05Si-l/4 H20:C. 65. 91: H. 7. 34. Found :C, 66. 07: H. 7. 14. 

(5) / ^jv=3-o-r-^^jv-d-o- at -y^^ji^i^y jL—juiyv 

7U) -2-0. 4 - C - y ^ U >- /S - D - U ^ y K ( 1 9 ) 
15 (D-^fiSL 

mmmmr. ^t-^mi 7 (704mg. l. 70mmol)cDSft7Kt°U v^V^g^?^ (10ml){C^M 
TM7X6^®?(0. 38ml. 4. 08mmol), 4 - v^p< f->'l/T ^ ^ f U >(21mg. 0. 170mmol)^ 

snx.. mmx^smmmwi^tio RmmmizmmmwTK^m^ti'^. AcOEt-csiei 

> : AcOEt=7:l)Ccfc «9ffl^Us 1 9 (665ing. 1. 46mraol, 86«)^'#/Co 

[a]D''-34.3° (c=0.93,CHCl3) IR (KBr) : 3438. 3064, 2934, 1749, 1468, 110 
3, 1036cm- ». 

'H-NMR (CDCI3) 5 : 0.99(9H,s), 1.97(3H,s), 3.34(3H,s). 3.69.3.8 
25 6(2H. AB, J=8Hz). 3. 86(2H. s), 4. 17(1H. s). 4. 77(1H, s). 5. 06(1H, s). 7.28-7.3 
9(6H, m). 7. 58-7. 63(4H, m). 

»»C-NMR (CDCI3) 5c: 19.3. 20.9. 26.7, 55.0. 60.3. 72.0. 73.6. 
78.3. 85.3. 104.4. 127.7, 129.8. 133.0. 135. 6. 169.8. 



20 



W098/39352 PCT/IP98/00945 

Anal.Calcd for CasHazOeSi-lM HzOiC, 65. 12; H, 7. 10. Found :C, 65. 27; H, 7. 00. 
(6) 5'-0- ( t -:/^>'l/i?:7i^yi/v/Uyi/) -2' -O. 4' -C-^f- 

lyy-5-/^J\y^^} (2 0) ®^J?fe 
M^M-^T> 'fb^'l^gig (109. 2g, 0.239mraol)®^7KCH3CN^^^ (2ml){l^ 
O' - hi X h U ^ f-^Uv' U ^ y(154mg, 0. 598nimol)^Jax.^c^. ^Jc?^ 
Tt? h U ^ f->'U>' U ;!/ h U yjV^ir^^ ^ yxAyi-.^- h (O. 82inl. 8. 74nimol)0 1 . 

i-i^i^nnj^^>(o.3imi)^?^^jtox.. ^wci smmmnbtzo ^Jt:>-mm^ 
CH2C 1 2x-^mL. mmmmyK^^im^tzm. AcOEt-csisittaiL^co w^s^ 

tS^P^l^TK-C 1 iHl^-^^. M7KNa2S04{CT^j^U/Co ^^«<£:MJ£^* 
A:i|fi^mi*:*"> U ;^y>'p757 5A:? hi^^y ^- C^^-^y : AcOEt=3: Dtr J: 
0 mm Mfe^St^i^M 2 0 (87. 7ing, 0. 173mmol. im^mtio 
IRv (KBr):3048, 2935. 2852, 1749. 1466. 1369. 1234. 1108. 1040cm-'. 
•H-NMR (CDCI3) <5 : 1. 06(9H. s), 1. 94(3H. s), 2. 98(1H. br s). 3.63. 
4. 00(2H. AB, J=10Hz). 3. 72(1H. d. J=7Hz), 3. 82-3. 84(2H. m), 4. 30(1H. s). 5.25 
(IH, s), 7. 40-7. 46(6H. m). 7. 60(4H. d, J=6Hz). 7. 66(1H. s). 9. 68(1H, br s). 
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(1) 3-0-^>i^Jl^-5-0 - t-y^Jl^i^y j,-jU'>^) (t Ka 
y^y-x (3 2) (D^^ 

5 gsm»tET. >K/^TT?ME:*:m 5) iz^itt-^xmrnLtc^t-^ms 1(2.50 g. 8.0 

8 mmol) (Dmtji ^U^mm (50 ml) {r, h U j:.^;UT ^ > (3.71 ml, 26.6 m 
mol)> t-y^JVi^y ^^JUi^VJU^uO K (6.94 ml, 26.7 mmol) ^1m^. mm 

■V 10.5 mmmwLtzo Rmmmi^mmmmyK^^m^tzW:. mm^^f-Ji^x^mtiiL 
10 L^mi^nfzm.^mw^iyVij^ji^ti'pA^u^hi^^'py^- (AcOEt-^+-b->. 

1:4 ^ 1:3) {Cj;»5i|i^b. fifeS^* (3 2) (2.97 g, 5.41 mmol, 67 X) ^ 

mp. 98 - 99 °C (^^-y-» . [a] d^"" + 54. 8 ° (c = 1.12, T-{rh». IR 
i/max (KBr) : 3553. 2936. 1463. 1379. 1107 cm->. 'H-NMR (CDCI3) S : 1.13 
15 (9H. s), 1. 50 (3H, s), 1. 78 (3H, s), 2. 56 (IH. t. J = 7 Hz). 3. 82. 3. 92 
(2H, AB. J = 11 Hz), 3.94 (2H. t, J = 6 Hz). 4.57 (IH. d. J = 5 Hz), 4. 
64. 4. 95 (2H, AB, J = 12 Hz). 4. 83 (IH, dd. J = 4. 5 Hz), 5. 95 (IH. d, J 
= 4 Hz), 7.44-7.55 (IIH, m). 7.72-7.78 (4H. m). '^c-nmr (CDCI3) 5 d 19. 
2. 26.2. 26.5. 26.8. 63.2. 65.4. 72.5. 77.9. 79.1, 87.4, 104.4, 113.7. 1 
20 27.6, 127.7. 128.0. 128.5, 129.5. 129.7. 132.9. 133.1. 134.7. 135.5. 137. 
2. 

Anal. Calcd for C3 2U4o06Si : C, 70.04: H. 7.38. Found : C. 70.19: H. 7.3 
5. 

(2) 3 -O-'KVv';!/- 5 -O- Ct -zTi-JVi^y JU) -4- (p 
25 - h;l/:i:.yx;l/^>-rL;l/^+->^ f-yl/) - 1, 2 - a -D - ji U xp^> h 

^^y-x (3 3) 

^mmMT. ?X?^TT'3 2(250 mg. 0.456 mmol) (Dmitj^ ^Uymmi^. h 
UJi^y|/T5 > (395 uh 2.83 mmol)^ p- h>rUJ^ VX;l/;J^->'l/^^ o U K (139.2 
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tag. 0.730 mmol) ROf 4-S^^^>'UT ^ 7 t°'J (8.92 mg. 0.0730 mmol) ^ 

jta^x ^a-e 15.5 mmmni^ti. KmmmK^mmmyk^m:^ti'^. b^m^^ 

5 OEt-'X+ify, 1:6) jrJ:f9«MU. ^^feyfet^i^H (3 3) (310.6 mg, 0.442 
mmol, 97 X) ^^i/^:o 

[«] D*" + 16.0 ° (c = 0.44, T-bhV). IR i/max (KBr) : 2935, 1595. 146 
2. 1363. 1174. 1106 cm-». »H-NMR (CDCI3) 5: 1.08 (9H. s). 1.40 (3H. s), 

1. 46 (3H, s). 2. 48 (3H, s), 3. 68, 3. 83 (2H. AB, J = 11 Hz) , 4. 45 (2H. 
10 dd, J = 4. 5 Hz), 4.64, 4.81 (2H. AB. J = 12 Hz), 4.68 (IH, dd, J = 4. 5 

Hz), 5. 81 (IH. d, J = 4 Hz). 7. 32 (2H, d. J = 8 Hz). 7. 42-7. 72 (15H. m). 

7.82. (2H, d. J = 8 Hz). 7.66 (4H. m). 7.72 (2H. d. J = 8 Hz). ''C-NMR 

(CDC13) 5c: 19. 1. 21.5. 26.1. 26.4. 26. 7. 64.4. 70.0. 72.5. 78. 1. 78.9. 

85.4. 104.2, 113.6, 127.3. 127.7. 127.9. 128.0. 128.4. 129.6, 129.7, 12 
15 9.8. 132.7. 132.8. 135.5, 137.2. 144.4. MS (EI) m/z : 646 (M*-t-Bu). Hi 
gh-MS (EI) : Calcd for CasHsTOsSSi (H*-t-Bu) : 645. 1978. Found : 645. 19 
69. 

(3) 1. 2-i^-0-T'^^J\y-^-0-^y'J)\^-b-0- t-zT^jV'J 
y )\/- A- (p — hyl/j:.>'X>rl/:1^— 7U:*-4^->p< •f'-'U) —a- 

20 :foJ:C5-;S-D-U^x37-5y-X (3 4) CD^fife 

mmmMT. 3 4 (3. 70 g. 5. 27 mmol) ®B^g?^/g (56 ml) KMimm. (6. 
0 ml, 63.6 mmol) (56 fil, 1.10 //mol) ^inx.. ^M-C 2 

Whtc<. R;B^^at*?JC7K (300 ml) iCfettr 30 ^Kit#L:fe^. fiSft^lSTk^ 

25 ^m^Lxm>^ntim^mW'^i^')ij'fji^ij^i^^xn-rh^3y^- (AcOEt-'s 

^^y. 2:1) {Cj;»?1«^b. n^i^ik'^m (3 4) (3.36 g. 4.53 mmol. 86 

: /3 = 1:4 O^M^mtLXntZo 
IR i^max (KBr) : 2934. 2863. 1751. 1365, 1217. 1106 cm-'. >H-NMR (CDCI3) 
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[0m S: 1.02 (9H. s). 1.77 (3H, s), 1.98 (3H, s), 2.39 (3H. s). 3.61. 
3. 76 (2H. AB, J = 11 Hz). 4. 21-4. 58 (5H. m), 5. 26 (IH. d. J = 5 Hz). 5. 
94 (IH. s). 7.15-7.59 (13H. m). 7.58-7.66 (4H. m). 7.72 (2H. d. J = 8 Hz) 
. lam d: 1.02 (9H. s). 1.98 (3H. s). 2.36 (3H, s). 3.48. 3.58 (211. AB. 
5 J = 11 Hz). 4.21-4.58 (5H. m), 5.12 (IH, dd. J = 5. 6 Hz). 6.33 (IH. d. 
J = 5 Hz), 7. 15-7. 59 (13H, m). 7. 58-7. 66 (4H. m). 7. 72 (2H. d, J = 8 Hz) 
. 'K-nm (CDCla) do: 14.2. 19.3. 20.5. 20. 8. 21.6. 26.7, 26.8. 60.3. 6 
4.8. 69.1. 73.6. 74.1. 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8. 127. 
9. 128.0. 128.2. 128.3. 128.4. 129.5. 129.6. 1289.8. 129.9. 132.4. 132.8. 
10 132.9. 135.4. 135.5. 135. 6. 136.9. 144.5. 168.7. 169.4. High-MS(FAB) : 
Calcd for C4oH4aN20i oSSiNa (M*+Na) : 769.2479. Found : 769.2484. 
(4) 2* 3' -0-^>i^;l/- 5' -O- t -y^jVi^y 

—jViy U JV- 4' - p - hyl/a^yxyu^^^yl/^r^i/^ 5 ^JV^ 

U (3 5) 

15 M^mfiitT^ :>K}^TT'3 4(1.88g. 2.52 mmol) <0 1.2-1^ ^ n xj > mm 
(26 ml) K 2TMS-T (1. 04 g. 4. 03 mmol) 5^0? hV / f-Ji^i^ U Ji^ h U yjV^irxiji 
^yXJl^si-- h (730 fil. 4.03 ramol) ^Uq^. ^WC 17 mmMWi^f^o R 

20 ^LXmi^tltzm.nSi.mW'^iyVti'fJl'tj^A^a-^h^'^y^- (AcOEt-^^l^- 
y. 2:3) {Cj;<)ffiML. Sfet^* (3 5) (2.00 g. 2.44 mmol. 97 ^Wf^o 

mp. 70 - 71.5 °C. [a] d^* + 4. 58 *■ (c = 1.25. T-fe h ». IR vmax (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cm"'. »H-NMR (CDCI3) S: 1.18 (9H. s) 
25 . 1. 63 (3H. d. J = 1 Hz). 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73. 3. 86 (2H, 
AB. J = 11 Hz). 4.12. 4.20 (2H. AB. J = 11 Hz). 4.44. 4.57 (2H. AB. J = 
11 Hz) . 4. 45 (IH. d. J = 6 Hz). 5. 38 (IH, t, J = 6 Hz). 6. 02 (IH. d, J 
= 6 Hz), 7. 21-7. 60 (13H, m). 7. 62-7. 69 (7H. m), 8. 91 (IH. br s). • ^C-NMR 
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(CDCU) 6c: 11.9. 19.3. 20.6. 21.6. 27.0. 65.3. 68.6. 74.1. 74.8. 77.2. 
77.3. 86.0, 86.4. 111.6. 127.9, 128.0. 128.2. 128.5. 129.7. 130.1. 130. 
2, 131.8, 132.3, 132.5, 135.3, 135.5, 135.6, 136.8, 144.9. 150.2, 163.4, 
170.2. MS (FAB) m/z : 813 (MHH). 
5 Anal. Calcd for C43H48N20ioSSi»2H20: C. 60.83: H, 6.17; N, 3.30. Found : 
C, 60.55: H. 5.78: N. 3.22. 

(5) 3' -O- t -y^f-Jl^i^y ^-JUi^U Jl- 4' -p 
- >'I/^^<>^ ^^yp- 5 f-^l/'i? U > (3 6) (D-^ftZ 

^K?^T. 3 5(250 mg. 0.308 mmol) (D / ^J\yT J\^^-JUmm (4 ml) iZ^Wt 
10 (12.75 mg. 0.0923 mmol) Sia'7K (0.5 ml) =^1iU^. 22 INfFbI 

YJlij^I^i^u^ h^^^y ^ - (AcOEt-^+if >. 3:2) CcfcOffilKlb. Sfet^ 

15 5^ (3 6) (216.7 mg, 0.283 mmol. 92 %) ^ntZo 

mp. 74 - 77 °C. [a] + 5. 15 ° (c = 1.23, CHCI3). IR v max (KBr) : 30 
48, 2934, 1695, 1363, 1181. 1108. 977. 819. 704 cm-1. IH-NMR (CDC13) d: 
1. 05 (9H. s), 1. 65 (3H. d. J = 1 Hz). 2. 39 (3H. s), 3. 04 (IH. br d. J = 
9 Hz). 3. 72 (2H. s), 4. 17 (2H, s), 4. 18 (IH. d. J = 5 Hz), 4. 24-4. 32 (IH. 

20 m), 4.54. 4.62 (2H, AB, J = 11 Hz). 5.62 (IH, d, J = 6 Hz), 7.19-7.69 
(20H, m), 8.46 (IH. br s). '^q-nmr (CDCI3) 5c: 12.1,19.4, 26.9, 58.8. 7 
2.0. 72. 2. 75.8. 76.7. 87.4. 88.8. 110.4. 127.7. 12.79. 128.1. 128.2, 12 
8.5. 128.7. 129.8. 130.0. 130.1. 132. 2. 134.3, 135.3. 135.5. 136.8, 149. 
8, 163.9. MS (FAB) m/z : 771 (MHH). 

25 Anal. Calcd for C4iH46N209SSi: C, 63.41: H, 6.16: N. 3.51: S, 3.95. 
Found : C. 63.87: H. 6.01: N. 3.63: S. 4.16. 

(6) 3* -0-K>>?;l/-5' -O- t -y'^JVi^y ^-JV'>V 2' -O. 
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mmm.m~f. :^k?^tt'3 eci.se g. 2.42 mmoi) ©T^h^t fo^^v^^s 

(30 ml) K± ( h ^ i-JViy U JV) T ^ K (1. 0 M in THF. 8. 47 m 

1, 8.47 mmol) ^Uu^. mM.-C 1 m^MWLtZo ^fE^^{::ISfaMW7K (14 ml) 

y. 2:3) {Cj;^)1tSJtU. (3 7) (1.42 g, 2.37 mmol, 98 %) ^mtz^ 

mp. 70.5- 72 "C. [a] d^^ + 52.47 " (c = 1.025. T-tr h >). IR max (KBr) 
10 : 2936, 1694. 1465. 1275. 1106. 1055, 809. 704 cm-1. 'H-NME (CDCI3) 5: 
1. 21 (9H. s). 1. 76 (3H, s), 3. 88. 4. 07 (2H, AB. J = 8 Hz). 4. 07, 4. 15 
(2H. AB. J = 11 Hz), 4.16 (IH. s). 4.66, 4.80 (2H. AB. J = 11 Hz), 4.76 
(IH, s). 7. 34-7. 79 (16H, m). 10. 0 (IH. br s). MS (FAB) m/z : 599 (MHH). 
Anal. Calcd for C34H38N20eSi-2H20: C. 64.33; H. 6.03; N, 4.41. Found : 
15 C. 64.58; H, 6.15; N. 4.28. 

(7) 3' -0-^>'JJ\y-2' -O. 4' -C-ji ^Uy-S-Zi^JV"^ ^) 
> (3 8) (D^f^ 

m^mmy. 37(188.7 mg. 0.316mmol) CD-xh-^t Kd:7^>^^ (1 ml) 
fC, ^ h^y'^JUT>'e^^Ayj\^:t^) K (l. 0 M in THF. 379 fil, 0.379 fim 

20 oi) ^m^. ^a-c 2.5 mmmnvtzo ^mmm=^mmm^Lxn^ntzm.f& 

mi^^->^) tiYJi^tj^A^ h^^y ^ - (AcOEt-^^-9->, 1:1^1:0) flJ: 
«)«Mb. (3 8) (94.6 mg. 0.262 mmol. 83 %) ^mtZo 

IR i/max (KBr) : 3424, 3183. 3063. 2950. 1691. 1463, 1273, 1057, 734cm- ^ 
»H-NMR (CDCI3) S : 1.90 (3H, d, J = 1 Hz), 3.83. 4.05 (2H. AB. J = 8 Hz) 
25 , 3. 93. 4.02 (2H. AB. J = 12 Hz). 3.94 (IH. s), 4.53 (IH. s). 4.56, 4.58 
(2H. AB. J = 12 Hz). 5. 65 (IH. s). 7. 32 (5H, s). 7. 44 (IH. d. J = 1 Hz). 
High-MS (EI) : 
Calcd forCsHzoNOe (MO : 360.1321. Found : 360.1312. 
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(8) 2'-0, 4' -C-^ 5-> ^P>'^7 U (39a) (D^j^ 

-fb^^S 8(86.5 mg. 0.240 mmol) (D ^ ^ JUT ^ - JlMi^ (4 ml) iC 20 X 
Pd(0H)2-C (86.5 mg) ^^JDX.. TK^SM^T^JEiCT 14.5 mmmWLtZo RfG^ 

m^mMi^tz'^. mm^mK^^i^xm-^m^B (3 9) (62.5 mg. 0.230 mmoi, 

5 96 «) ^ntio 

mp. 194- 195 °C. [a] d^" + 53. 7 (c =1.02, EtOH). IR umax (KBr) : 332 
3. 3163. 3027. 2889, 2826. 1689, 1471, 1276. 1057 cm"'. 'H-NMR (CD3OD) 
<5 : 1. 89 (3H. q. J = 1 Hz). 3. 74. 3. 95 (2H. AB. J = 8 Hz). 3. 90 (IH. s). 

4.07 (IH. s). 4.26 (IH. s). 5.53 (IH. s) . 7.74 (IH. d, J = 1 Hz). ' ^c- 
10 NMR (CD3OD) 5c: 12.6. 57.6, 70.3, 72.4, 80.8. 88.3, 90.4, 110.7. 136.8. 

151.8. 166.5. 

mmm 4 ] 

(1) 2' -0-T-trf^yl/- 3' -0-^>i^JV- 5' -O- t -y^JUi^y ^ 

15 'T^l/Tr^y (4 0) o^rs: 

6) (H. Vorbrggen. K. Krolikiewicz and B. Bennua. Chem. . Ber. . 114. 
1234-1255 (1981)) iZ^itt-oX^mLti 2TMS-A''^ (128.7 rag. 0.336 mmol) izm 
mmmr. ^^a-e3 4(250 mg, 0.336 mmol) (D 1, 2-i>i^nni^>^?^ (5.0 
ml) 5^0^ h U y ^^^Uv' U >'U h U 7;l/:^D^ rJ' — h (6.7//1. 0.0336 
20 mmol) ^JPX.. 26 V^mimm,Mm.LtZo -^J5C^^(ClSfPMW7K^Snx./3^. ig^b 

5-7^- (CHCls-MeOH. 30:1) {CJ;f)5|t^b. Sfet&Tl? (4 0) (234. 5 mg. 0. 

253 mmol, 75 X) ^Uti^ 
25 mp. 77-78 °C (AcOEt / [a] - 13. 2 ° (c = 1.00. CHCI3). IR 

umax (KBr) : 3058, 2934, 1749. 1703. 1606. 1105 cm *. ^H-NMR (CDCI3) 
d : 0. 99 (9e. s). 2. 04 (3H. s). 2. 38 (3H, s). 3. 74. 3. 85 (2H. AB. J = 1 

1 Hz). 4. 31. 4. 43 (2H. AB. J = 11 Hz). 4. 52. 4. 58 (2H. AB. J = 11 Hz) . 
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4. 81 (IH, d, J = 6 Hz), 5. 94 (IH. d. J = 6 Hz), 6. 04 (IH, d, J = 5 Hz), 
7. 18 - 7. 61 (20H, m), 7. 69 (2H. d, J = 8 Hz). 7. 99 (IH, s), 8. 01 (2H. d, 
J = 7 Hz), 8.56 (IH, s), 8. 99 (Ifl, br s). »'C-NMR (CDCI3) 5c: 19.1, 20. 
5. 21.5. 26.7. 64.1. 68.4, 74.0. 74. 6. 77.9. 86. 57. 86.64. 123.4, 127.7. 
5 127.8. 127.9. 128.1. 128.5. 128.8, 129.6, 129.9, 132,0, 132.3. 132.6, 1 
32.7, 133.5, 135.4, 135.5. 136.8. 142.0, 144.7, 149.6. 151.2. 152.6. 164. 

5. 169.8. MS (FAB) m/z : 926 (M*+H) . 

(2) 3' -O- t -y^jUi^y j^—JUiyV Jl^- 4' -p 

- >'i/:^4^>^5^;i/-N« -^^y-r^uTT^y (4 1) 

10 

>fh^«^ 4 0 (167. 9 mg. 0.182 mmol) <D y JVT Jly ^ - Ji^mf^ (3.0 ml) ir^ 
•UX^mmiJV^-U (15.0 mg. 0.109 mmol) <&tjnx.^^. ^MT' 15 ^mWl^tZo 

15 ^^tlA:fflfiJtiil{*^>U;^;y>'l/:^^A^ov hr^-7>f- (CHCls-MeOH, 30:1) 
KXK>mmh. fifet»* (4 1) (140.5 mg. 0.160 mmol. 88 X) ^nfz^ 
mp. 82- 83 "C (AcOEt-^^if- ». [a] - 6. 02 ° (c = 0.96. CHCla). IB 

i/max (KBr) : 3306. 3066, 2935, 2859. 1701, 1611 cm *. 'H-NMR (CDCI3) 
5 : 0. 98 (9fl. s). 2. 37 (3H, s), 3. 76 (2H. s). 4. 39, 4. 45 (IH. AB, J = 11 
20 Hz). 4. 54 (IH, d, J = 6 Hz), 4. 67, 4. 76 (2H, AB, J = 11 Hz), 4. 85 (IH, 
dd. J = 5. 6 Hz), 5. 79 (IH. d. J = 5 Hz). 7. 20 - 7. 58 (21H, m), 7. 73 (2H. 
d. J = 8 Hz). 7. 80 (IH, s), 7. 96 (2H. d, J = 8 Hz). 8. 49 (IH, s), 9. 18 
(IH, br s). >'»C-NMR (CDCI3) 5c: 19. 1. 21.6. 26.8. 64.4. 68.9. 74.1. 74. 

6, 79.2, 86.8. 89.8. 123. 1. 127.7. 127.8. 128.0. 128.2. 128.4. 128.6. 12 
25 8.8. 129.7, 130.0. 132.1. 132.5. 132.6. 132.8, 133.4, 135.4, 135.5. 136. 

8. 142. 1. 144.8, 149.4, 152.3. 164.5. 

(3) 3' -o-^yi^jv-^' -o- t -zf^jui^y a^—Ji^iyV jv-2' -o. 
4* -C-^^l/>-N« -K>i^ji/T^y (4 2) 
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mf^m.M~f. 4 1 (210. 5 mg. 0. 238 mmol) ©7"h5tKn7^ (8. 0 m 

1) izMU-Ci- h U "^7 A h'X ( h U y f-yl/ ^ U >'!/) T ~ K (1. 0 M in THF. 0. 58 
ml. 0.572 mmol) ^m:tti^. ^fiT 3 \^mmWbtZo Sf&^^{CfiS*nfiW7K 

ij^A^u-r h^^y ^ - (CHCla-MeOH, 30:1) (4 2) 

(169. 5 mg. 0. 238 mmol. quant. ) ^f#^o 

mp. 80- 81 °C. IR i^raax (KBr) : 3259, 3064, 2932, 2858. 1703, 1607 cm"'. 

'H-NMR (CDCI3) d : 1.07 (9H. s), 3.95. 4.10 (2H. AB. J = 8 Hz). 4.02 (2 
H. d. J = 8 Hz), 4. 56, 4. 64 (2H, AB, J = 12 Hz). 4. 26 (IH, s) . 4. 86 (IH. 

s). 6.14 (IH. s). 7.26 - 7.70 (18H. m). 8.04 (2H. d, J = 7 Hz). 8.22 (1 
H, s), 8.78 (IH, s). 9.18 (IH. br s). » ^C-NMR (CDCI3) <5c: 19.2, 26.5, 2 
6.8, 29.7, 59.2, 72.4. 72.6. 76.5, 76.8, 86.7, 88.6, 123.4. 127.7. 127.8. 

127.9, 128.1, 128.4, 128.8. 129.5. 130.0. 132.4. 132.5. 132.8. 133.5. 1 
34.8. 135.2, 135.5. 135.6. 136.8. 140. 4, 152.7. 

(4) 3' -0-^y'JJ\y-2' -O, 4' -C-^^l^y-N« -KyV-(Jl 

Tr'y •>> (4 3) (D^f^ 
-fb^l^ 4 2 (173. 6 mg. 0.244 mmol) ©T^h^t Kp7 5>/^^ (7.0 ml) 
mWCr h ^y^Jl'T y^e—^ 2^y Jl^yi- ^) K (1.0 M in THF. 1.0 ml. 1.0 mmol) 

iyUtlfJVtl^A^tJi^h^''^y^'- (CHCl3-MeOH. 15:1) fife 

(4 3) (115.4 mg, 0.244 mmol. quant.) ^m^o 
mp. 154 - 155 V (Et20). IR v max (KBr) : 3339. 2944, 1701. 1611 cmK ' 
H-NMR (CDCI3) 6 : 3.91. 4.13 (2H. AB. J = 8 Hz). 3.93. 4.01 (2H. AB. J = 

12 Hz). 4.38 (IH, s), 4.64 (IH. s). 4.85 (IH. s). 6.08 (IH. s). 7.29 (1 
H. s). 7.51 (2H, d. J = 8 Hz). 7.58 (IH. d. J = 7 Hz). 8.05 (2H. d. J = 
7 Hz). 8.14 (IH. s). 8.75 (IH. s). 9.50 (IH. br s). ^^C-NMR (CDCI3) <5c: 

57.1. 72.4. 77.0. 77.1. 86.9. 88.6. 122.9. 127.6. 128.0, 128.1. 128.4. 
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128.7. 132.8. 133.5, 136.9. 140.5. 149.8. 150.5. 152.8. 165.0. 

(1) 2' -O-T-t^Jl- 3' -0-^>i^JU-5' -O- t -y'^Jli^y X. 
^Uyu^rry^y (44) 

fIiB®:^i^ 6) (wti£oTl^flL/-c 3TMS-G"»" (146.8 mg, 0.336 mmol) \zm. 
"MMr^ 4 (250 mg. 0.336 mmol) ® 1. 2-v' i> p n (5.0 
ml) h U ^ ^>'l/-> y h ^yU^o^ ^ h (6.7 //I. 0.0336 

mmol) ^Jpx.. 15 B#Ph^*P.^31MU/Co K]S^f^{IlafPfiW7K^J!J^;^^^^ 

^-y A - (CHCU-MeOH. 30:1) {Cj;<9ltiaL. Sfel^* (4 4) (213.6 mg, 0.2 
35 mmol, 70 %) ^%iz.o 

mp. 96 - 97 "C (AcOEt-^^^i?- ». [«] d''* -11.09 ' (c = 0.97. CHCI3). I 
R vmax (KBr) : 3152. 3065. 2934. 1746, 1681, 1606 cm"'. 'H-NMR (CDCI3) 

d: 0.96 (9H. s). 1.10 (3H. d. J = 9 Hz), 1.13 (3H. d, J = 9 Hz), 1.98 
(3H. s). 2. 36 (3H. s). 2. 48 (IH. m), 3. 65. 3. 72 (2H. AB. J = 11 Hz). 4. 2 
3. 4.43 (2H, AB. J = 11 Hz), 4.47 (2H. s), 4.63 (IH. d. J = 6 Hz), 5.74 
(IH, t, J = 6 Hz), 5. 96 (IH, d, J = 6 Hz), 7. 14 - 7. 68 (20H, m), 9. 15 (1 
H, s). 12.20 (IH. s). i^c-NMR (CDCI3) 5c: 19.1, 19.3, 19.4. 20.8, 21.9. 

27.0, 27.2, 36.5, 64.5, 68.9, 74.4, 74.9. 76.7, 86.1, 86.7. 122.0, 127. 
6. 127.7, 127.9, 128.1, 128.3, 128.4, 128.8, 130.1. 130.4. 132.3. 132.7. 

132.9, 135.7. 135.8. 137.3. 137.8. 145. 2. 147.8. 148.5, 156.2, 170.2. 1 
78. 8. 

(2) 3' -0-^> v*;!/- 5' -O- t -7'>;i/-:^-7 i.=.;i/-> 'J 4' -p 

(4 5) 

'fb^tl 4 4(137.0 mg, 0.151 mmol) CD^ f->'l/T>'U3 (3.0 ml) {C^ 
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m-Vmfk:^ ^ (I5.8 mg. 0.113 mmol) ^SPX-Zc^. Mfi-C 45 ^MnLtz^ 

m^nfzm.mnW^'yViJfJVt)^A^u-7h^''yy 4- (CHCla-MeOH, 30:1) 
5 {Cck«9Wl^Us efe*&*4 5(83.4 mg, 0.097 mmol. 64 %) ^Mtz^ 

mp. 102 - 103 "C (AcOEt-^+-9-y). [a] d" - 2. 00 " (c = 0.40. CHCI3). 
IR i/max (KBr) : 3166. 2932, 1684. 1607 cm''. »H-NMR (CDCI3) 6: 0.90 
(9H. s). 1. 09 (3H. d. J = 7 Hz), 1. 13 (3H. d, J = 7 Hz). 2. 30 (IH. m). 2. 
37 (3H. s). 3.71. 3.76 (2H. AB. J = 11 Hz). 4. 32. 4.48 (2H. AB, J = 11 H 
10 z), 4. 35 (IH. d. J = 6 Hz). 4. 63. 4. 90 (2H. AB. J = 12 Hz). 4. 96 (IH. t. 
J = 6 Hz). 5. 67 (IH, d. J = 7 Hz). 7. 17 - 7. 71 (20H. m). 8. 82 (IH. s), 
12.05 (IH. brs). '^C-NMR (CDCI3) 6c: 18.7. 19.0. 21.6, 26.5. 36.2, 63.5, 
69.1, 73.7, 74.3, 78.8, 86.2, 89.5. 127.7. 127.8, 128.0, 128.1, 128.5, 
129. 7. 130. 0. 132. 0. 132.6. 132.7, 135.3, 135.4. 137.4, 138.2. 144.8. 14 
15 6.9, 155.5. 178.5. 

(3) 3' -0-^>i^JV-5' -O- t ->^^;l/i^-7i— ;l/'>U7U-2' -O. 
4' -C-^ ^lyy-N^ yy^^) J\y^'T J (4 6) ®^l5c 

mmnMy. 4 5 (92. 1 mg, 0. 102 mmoi) cdt^ vuy^ y-mw, (3. 0 m 

1) {C^at?^ h U -t; A t ^ ( h U =^)\^iy V ^P) T ^ K (1. 0 M in THF. 0. 31 
20 ml. 0.315 mmoi) ^iM^fz-Wi^ 3 nf^U¥^\ytZo SJt^^^{::fiSfDMW7K 

Ar^OT - (CHCla-MeOH. 25:1) {rj:»9ffl®{b> (4 6) 

(31. 4 mg. 0. 160 mmol. 44 %) ^ntZo 
25 mp. 99 - 100 °C. IR v max (KBr) : 3162, 3068, 2932, 1683, 1610 cm"'. 'H- 
NMR (CDCI3) 6: 1.06 (9H. s). 1.25 (3H. d, J = 7 Hz). 1. 27 (3H. d. J = 7 
Hz). 2. 64 (IH. m). 3. 83, 4. 01 (2H. AB. J = 8 Hz), 3. 97 (2H. d, J = 7 H 
z). 4.18 (IH. s), 4.51 (IH. s), 4.54 (2H. d. J = 2 Hz), 5.77 (IH. s). 7. 
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17-7.42 (5H, m), 7.64 - 7.72 (lOH. m). 7.84 (IH, s). 9.03 (IH, s), 12.08 
(IH. br s). '3C-NMR (CDCI3) dc: 18.9, 19.0. 19. 1. 26.5. 26.7. 36.4. 59. 
1. 72.4. 72.5, 76.8, 77.5. 86.3. 88.3. 121.7. 127.6, 127.7, 127.8, 127.9, 
128.1, 128.4, 129.6, 130.0, 132.36, 132.42. 134.8. 135.45, 135.54. 135. 
5 8. 136.8. 146.8, 147.7, 155.4, 178.6. 

(4) 3' -0-^>i^jvi -2' -O, 4' -C-^^uy-N" -^yy^ 
VJly^ry iy> (4 7) O^fife 

6 (41. 3 mg, 0. 060 mmol) cD-rh5t \^'ay^ (3. 0 ml) {C 

Mzar-T^ h5 7'^>'UT>^:~'^A-7;U^U K (1.0 M in THF, 0.90 ml, 0.90 mm 

10 oi) ^m^tim. MMT' 1 n^mwLtzo Rft»mm.=^mm^^Lxmihtitin 

m^W'^iy^)ti^)\^ti'pL.^X3-^hir^y ^- (AcOH-EtOH. 20:1) 

(4 7) (27.1 mg, 0.060 mmol, quant.) ^nt^o 
mp. 228 - 229 °C (Et20). [a] d^s + 32. 90 ' (c = 0.875, CHCI3). IR max 
(KBr) : 3162, 2934. 1683, 1608 cm" ». 'H-NMR (CDCI3) 8: 1.24 (3H. d, J 
15 =7 Hz). 1. 26 (3H, d. J = 7 Hz). 2. 76 (IH, m). 3. 83. 4. 03 (2H. AB, J = 
8 Hz), 3.92, 4.02 (2H, AB, J = 13 Hz), 4.33 (IH, s), 4.55 (IH, s), 4.62 
(2H, s), 5.80 (IH. s), 7.25 (5H. s). 7.91 (IH. s). 9.85 (IH. s). 12.05 
(IH. s). '3C-NMR (CDCI3) 5c: 19.19. 19.25. 36.4. 57.4. 72.5. 77.0. 77.5. 
86.5. 88.8. 121.0. 127.8. 128.1. 128.2. 128.3. 128.4, 128.6, 137.1, 137. 
20 5, 147.5, 148.2. 155.7. 179.9. 




DMTrO^ 



U 



CN 



21 
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5'-QCGX I I I I rQCT-3' (XTB) 

5'-QCGTTXrrTGCT-3' (T2XTa) 

S'.GCGI I I'Xl rQCT-3* {T3Xn) 

5'-QCG 1 I 1 rTXQCT-3' (T8X) 

S'-GCQXXTTTTQCT^* (X2T4) 

S'-GCQTTXXTTGCT.S' (T2X2T2) 

S'-QCGTTTTXXQCT-3' (T4Xa) 

S'-GCGXXXXXXGCT-3* (X«) 

S'-QI I I I I I I I IXXC-3' (X2) 

(1) 3' -0-[2-i/Ty jc: (i^l-VT/nhVUT^ y) ^xX^'^y]- 

5'-0-(4.4'-v'^ h^->h V^Jl)-2' -O. 4' 

i^y (21) O^fift 
'fb^^S (200 mg, 0.31 mmol)^ v^'f d hVUT A ■r^^V'U 

5 K (39.6 mg, 0.23 ininol)<£-il7K CH3CN t: Sm^mi^fz'^. M7K CH3CN - itTK 
THF^^ (3:1. 4 nil)<>:U. mm%mT 2 - i^T ^ ^^JV N, N. N' . N' -7^ 
-rvyntVU ;^x.-f.o v'T ^ h (0.12 ml. 0.37 mmoD^^JOX.. ^WlV 9 0 

h^'^y^- (AcOEt : 'N+l^-y : EtaN = 75:25:1) J: «9 ItS!^. AcOEt-'S^ 
10 ^>iZXnitWiL. riy-< (181 mg, 0.25 mmol. 81X) ^?#^o 

mp71-74 "C (AcOEt-^+1^». 3ip_NMR (CDCI3): d 149.6. 149.5. 149.4. 
149.3. 149.2. 

( 2 ) U ^7 i> VmmW(D-m.^0, ;t U rJ'v-©^fiJc{i Pharmacia1± 

®!DNA^^^fi Gene Assembler PlusiCctOO. 2 //molxy — 7l/T'^T-7 ^ 

-7Kl?S;{)-<CPG3t^^{CM^L'/c5'-0-DMTr-f-^ v'y (0.2 /^mol) ODMT r 

20 TIB®j10-C*^o 

^^■t^-f (0.2 //mol scale) 

1) detritylation IX CCI3COOH in CH2CICH2CI, 6 sec 

2) coupling 0. 1 M phosphoramidite (25 equiv. ), 
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0. 5 M IH-tetrazole (500 equiv. ) in MeCN. 2 min 

3) capping 3% 4-(dimethylamino)pyridine, 10% AcaO, 

in MeCN. 18 sec 

4) oxidation 0.01 M I2 in 2. 4. 6-collidine/H20/MeCN(l:5:ll). 

6 sec 

I#^tl/c5' - O -DMT rit^ tltz^i-^) zf^ ^ VmmWit. Mntl ^ 

A^ovh (Millipore, Oligo-Pak''" SP) Jit? h U •7;L'7i-pitK5 m 1 {r J; 0 

(2) 5' -GCGXTTTTTGCT-3' (XT5) 

iR» 0.06 fJLml (305li yield) 

(3) 5' -GCGTTXTTTGCT-3' (T2XT3) 

iR» 0. 05 /zmol (25!li; yield) 

(4) 5' -GCGTTTXTTGCT-3' (T3XT2) 

iR» 0.03 uml (15X yield) 

(5) 5' -GCGTTTTTXGCT-3' (T5X) 

iR» 0.06 //mol (30?!; yield) 

(6) 5' -GCGXXTTTTGCT-3' (X2T4) 

iRS 0.06 ;Mmol (30X yield) 

(7) 5' -GCGTTXXTTGCT-3' (T2X2T2) 

itX* 0.05 Atraol (25% yield) 

(8) 5' -GCGTTTTXXGCT-3' (T4X2) 

JR* 0.06 nmol m% yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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JRS: 0.06 mmol (SOX yield) 
(10) 5* -GTTTTTTTTTXXC- 3' (X2) 
JR» 0.07 /LL mol (35% yield) 
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mmmii mm-^m (xm) com^ 

mmum (Tmfii) ^Mm^^:itiz.j:<o^ *^H^©^'jzf7^L/;i-^K?®^(* 
mmm^^ti-^'ti. Na c i i o omM. u ^'g?^ h v^2.mmm (pht. 

2) lOmM, T V5^-i?>X||4 //M. -tr >XiI4 /iM<h U/iri^-^y^l/^^ (5 

itytmif cmm uv-2ioopc) (D■i2Jlmpn^^^mm±(Dtz^sb^zmmm.m^ML. ^ 

D^LfZo ■9->r>'UMJK(*9 0°C^T^5^0. 2°C^o±#$-dr, 0 . 1 "CPbIPS-C 2 

i}<mtir^<D^m<'fzi6^ ■tMtmH^(D^(D^mi'^^ ■^yy^jvmi&^Mi^^i^ 
'^immimLxm^i^fZo 
15 mmt^ -fm<Dmi^7ri\^fzo 

mmmm (Tmfii) 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-GCGTTTTTTGCT-3' (^^) 


Arc 




45°C 




5' 


-GCGXTTTTTGCT-3' (XT5) 






49°C 


(+4T;) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


Arc 


(+2*^:) 


49*^ 


(+4^) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49°C 


(+2°C) 


50°C 


(+5°C) 


5' 


-GCGTTTTTXGCT-3' (T5X) 


52°C 


(+4°C) 


src 


(+6°C) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 


src 


(+2"C) 


5Z''C 


(+4°C) 


5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49T; 


(+rc) 


53°C 
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5' -GCGTTTTXXGCT-3' (T4X2) 
5' -GCGXXXXXXGCT-3' (X6) 



54°C (+3.5°C) 
(+1.8°C) 



55°C 
7VC 



PCT/JP98/00945 

(+5°C) 
(+4. 3°C) 



a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACGA). 
(la)) (DJ.— y \^ (X) *n j@*>'Sl^(12^^AbA::t U mW 

cimmmm^tzio 2&mm) Ji#u. t^-t^-cxt-s^l/c (X6) 

t:iS. l®^>S^.^li2fflSAbA::t U ^-v-T^^^^iftckO t>4-l OJK (1 
jgg$^S^/c«9 4aP*^t>6Je) OTmMO±#*-«^.a6«^*i. (X6) Kis 

T ® W ffl 14 ^ W b T I ^ <S C ch ^ 1* L T I ^ i W X. ^ o 
[Hi^M 2] ^ U'T— tfl^miiitlioaiJ^ 

1 5^r^3 7°Cfr|l^o/c;t U ^ K®^< -y -7 r -^?S(10/zM. 400 //I) 

{C!t!eS4-^X5^v^J:^X7^■5--^f©^<<y 7 r-^?^ (0. 003U/nil. 400// D^M^ L/Co 
M^?^?S^3 7°C{::^^o7^c5^-tr;K800//l){iAn. :t U ^ P;^^^ h'(D^m 

j;a^^?a5®JiX(260nm)©it]ta<&SHIMADZU UV-2100PC^ffll^T^B#fl^{liaiJ^ L 
/Co 7'-®mfi5c{*Tris-HCl(pH8.6)0. IM.NaCl 0. IM.MgClaHmMt?*) 



37 



wo 98/39352 PCT/JP98/00945 

5' -GTTTTTTTTTTTC-3' 260 

5' -GTTTTTTTTT-XX-C-3' (X 2) 850 

^tz. mMm.i\^(Dmmmt^yF-tf-^- h^mi (5^^ig) ^tim2 (X2) 
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W098/39352 PCT/JP98/00945 

mmn^ : 

mi^B : ¥^1 0^3>^ H 
m^m^^ : «^l^¥9-5 3 4 0 9^ 
«3feB : sp^9^3^ 70 
Se^iJt?)^ : 1 0 

mm^ : 1 

SE^IJCO:^^ : 1 2 
: 1 *M 

se^ij : 

5' -GCGTTTTTTGCT-3' 

: 1 2 

mom. : 1 
w.n : 

5' -GCGXTTTTTGCT-3' 

mym^ : 3 
@e?ij®s$ : 1 2 
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5' -GCGTTXTTTGCT-3' 

iS^m-^ : 4 
@E?iJ©S^ : 1 2 

$1©!^ : 1 %m 

se^ij : 

5' -GCGTTTXTTGCT-3' 

se^tjn-^ : 5 

SE?|J©S$ : 1 2 
: 1 

5' -GCGTTTTTXGCT-3' 
: 6 

I5^j®fi$ : 1 2 
: 1 
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W0 98/39352 
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5' -GCGXXTTTTGCT-3' 

@e^ij#-^ : 7 

ie?ij®ft^ : 1 2 

m<Dm : 1 

5' -GCGTTXXTTGCT-3' 

mnm^ : 8 

SB^IJOS^ : 1 2 
ig^ii: : 1 
BB^iJ : 

5' -GCGTTTTXXGCT-3' 

W.n%^ : 9 

: 1 2 

: 1 

5' -GCGXXXXXXGCT- 3' 

wmm^ : 1 0 

Se^JCDS^ : 1 3 
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mm : 

5' -GTTTTTTTTTTTC- 3' 

m^m^ : 1 1 

i2^iJ©S$ : 1 3 

^©tJc : 1 -^m 

5' -GTTTTTTTTXXTC-3' 
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-jsi^ ( I ) 



X— o. 




(0 



3. 4.4'-i^^ N + S/ h »; f^yp (DMT r) "Cx Y*^2 -'>Tyi h + i^ 

(i^-r v^D tvuT ^ 4^x-7-f (T^ ^-f hS) "r*)SfS^isiiB«K© 

4. -JiSi^ (la) 




(la) 
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5. -asiS; (II) 




(") 



v'l^S. i/^ ot;u4^;1/S. r^yi/^yus. tU-v'PSx Tv/^us. •>u>'US*/;: 

^ li n 2 J£l±©ii^{C (i B » i B iile]— "C/j: < T t J: < . R m—'CtSi < T % 
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